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ICSI for non-male indications
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Some history …
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Some history …
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The way to ICSI
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ICSI



Since 1992



ICSI-IVF: 2017



Gartner hype cycle - ICSI ü Avoid TFF
ü Increase fertilisation
ü Generate more embryos
ü Increase LBR





https://uroweb.org/guidelines/sexual-and-reproductive-health/



What is non-male factor?

WHO, 5th edition; Esteves, 2022



What is non-male factor?



Current guidelines?

From: Evers., 2016



What do we know?

Inclusions:
• <37 years
• Non-severe male infertility:

• Density ≥ 20 x 10^6/ml
• Progressive motility ≥  40%
• Morphology: >10% (>4% 

allowed)
Methods:
• DET or TET
• Day 2 transfer
• DGC
• IVF: method??



Bhattacharya et al., 2001



2003



What do we know?

Inclusions:
• 1st-2nd cycle
• Non-severe male infertility:

• Total Sperm Count ≥ 39 x 10^6
• Progressive motility ≥  32%
• Morphology: not considered

Methods:
• ICSI: DGC: 3-4h after OPU
• IVF: DGC + Swim-up: 2h after OPU 

for 2h: 100.000 motile sperm/ml
• SET or DET: patient’s choice
• Day 3 and Day 5: physician’s choice



Dang et al., 2021



Non-male factor infertility
Fertilization rate
IVF-ICSI

Clinical Pregnancy Rate
IVF-ICSI

Live birth rate
IVF-ICSI

Li et al., 2018 59.8%-56.2% (<0.001) 37.0%-36.0%
aOR (95%CI): 0.99 (0.92-1.06)

Supramaniam et al., 2020 aOR (956%CI): 1.04 (0.97-1.12) aOR (95%CI): 1.03 (0.96-1.11)

Drakopoulus et  al., 2018 66.6%-66.6% (0.08) 17.8%-12.5% (0.16)

Foong et al 2006 77.2%-82.4% (NS) 50.0%-50.0% (NS) 46.7%-50.0% (NS)

Kim et al., 2014 83.4%-79.1% (0.04)/MII 23.8%-39.4% (0.001)

Eftekhar et al., 2012 66.22%-57.46% (0.036) 35.7%-21.5% (0.031)

Frimstad et al., 2016 49.1%-57.5% 
(95% CI: 0.97-1.35)

48.4%-41.6% 
(95% CI: 0.70-0.86)

39.6%-33.0% 
(95% CI: 0.69-0.85)

Schwarze et al., 2017 73.55%-73.84% (<0.001) 28.76%-22.9% (<0,0001)

Sustar et al., 2019 67.1%-62.3% (<0.0001) 26.83%-19.85% (<0.001) 17.22%-13.2% (0.001)



Why are we scared of IVF?

Total
Fertilization

Failure



Total Fertilization Failure

2013
FR/COC for sibling studies

TFF in sibling oocytes



Total Fertilization failure
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Fertilization failure



Fertilization failure
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HZA index = bound sperm from subfertile male
bound sperm from fertile male

X 100

Sperm
problem

Oocyte
problem
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What if no male factor is involved?

• IVM
• Advanced Maternal Age
• Poor/low response

• Oocyte vitrification

• Genetic testing
• Frozen sperm
• Serodiscordance



IVM



IVM



AMA-low oocyte yield

TopQ E CPR IVF-ICSI LBR IVF-ICSI Age

Tannus et al., 2017 AMA 19.1%-15.6% (0.24) 9.9%-9.2% (0.14) 41.1

Liu et al., 2018 AMA 38.79%-41.55% (0.32) 21.59%-13.25% (0.08) 12.16%-6.02% (0.11) 41.3

Haas et al., 2021 AMA 41.2%-41% (0.8) 41.1

Gennarelli et al., 
2019

Unexplained
infertility

10.4%-10.6% (0.7567) 6.3%-6.6% (0.9315) 41.1

Kim et al., 2014 Low oocyte yield
(1.8)

72.2%-69.9% (NS) 35%-19.1% (NS) 33.4-
37.3

Ou et al., 2010 Low oocyte yield
(2.5)

21.6%-38.5% (0.175) 13.7%-30.8% (0.126) 36.0

Guo et al., 2018 Low oocyte yield
(1.0)

12.3%-11.8% (0.914) 7.8%-7.3% (0.896) 36.1



Oocyte vitrification



Oocyte vitrification

Tong et al., 2012



Oocyte vitrification

Cortical granules: Nottola et al., 2009, Gualtieri et al., 2011; Bianchi et al., 2014; Palmerini et al., 2014
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PGT-A

ICSI

• ensure monospermic fertilization

• eliminate potential paternal contamination 
from extraneous sperm attached to the zona 
pellucida

• prevent the presence of non-decondensed 
sperm within blastomeres or cumulus cells 

Thornhill et al., 2006; ESHRE Capri Workshop group, 2007, PGDIS meeting 2019, Harton et al., 2011; ASRM, 2012; Berger and 
Baker, 2014
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IVF versus ICSI: PGT-A
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IVF versus ICSI: PGT-A







Gartner hype cycle - ICSI • PGT-M/SR
• IVM
• Oocyte vitrification
• Failed IVF (n=?)
• Recurrent abnormal

fertilization
• Serodiscordant couples
• …

Physician-Embryologist



Thank you!

Neelke.DeMunck@uzbrussel.be


